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JUMMARY

Onlly 15, 1986, theNationd Indtitutefor Oooupetiond Sefety and Helth (NIOSH) received arequest from the president of
Songtegard Foods Inc, to eva uate oooupationd exposLresto raw and dried egg produds a the Souxpreme BEgg Produdsplart, in
Soux Cate, lova Workesa thisplant hed previoudy been documented to have lgemediated oooupationd esthmafrom
arbomeeyg praidneqoare Theintant of thisevaduetion wasto fdlow-up on previousfindings pafameanindudrid hygene
uvey, and undatskean engnering contrd tedhndogy assessmant of worker expoauresto egg produdsa thisplat. Aninitid Ste
vigt and walk-through survey were conducted by NIOSH personnd on Sqptember 10, 1986. A combined medicd, indutrid
hygene and egnesring contrd tedhndogy survey wasundartaken during March 24-26, 1987.

Employess expoaurestoiodideions add geses and tatd and regpiradledudt (eerosdl mess) weredl bdow goplicsledandards
Ambiat ar conoantraions of iodideioswearelessthen 0.06 milligrams par aubic meter (mgfin?). Ambient air conoenirationsof
hydrodhlaric add (HCL) werelessthen 008 mgin?. Ambiant air conoartrations of aufuric add (H,S0,) were non-ogtedteble
Ambiat air totd agrosdl messconcantratioswarelessthan 22 mg/in®. Ambiatt air regairable agrosal mess concantrationswere
lessthen 0.16 myin?. Thereareno gaplicable exposure tandards padificaly for tatal and respireble pratein or aarcellergen
(ovdlbumin ovomuoaid, and lysozyme) expoares: Theredlitsof theandyssof bulk samplesof theegg produdsindicated apratein
concanraion of 28-43%. A sarpledf eggwashwater contained 19 mg/ml of pratein. All but onesamplefor anbient ar totd
pratein conoanration werelessthen 0.78 mg/in?. Ambdiant air reairable pratain concantratiosweare dl lessthan 048 mgim.
Ambietar conoanraionsof ovallbumin ovomucaid, and lysozymeweredl lessthen 188 micrograms per aubic meter (ugyi®), 113
ugi?, and 35 ug/n?, respedtively.

Oneaddtiond partidpent fromthearigind Souxpreme Egg hezard evdugtion survey (HETA 84-163-1657) wesddamined to
have devd aped Igemediaed cooupetiond asthmafrom egg pratain expoaLre, besed upon quesionnaire responsss competiblewith
oooupetiond aghmg, aphysdanisdinica hiory and examingion suggestive of cooupetiondl agthma, andimmundogic evidencedf
dlegy toayy pradns(anear mare positive skinHrick tedsor redicdlergosorbant tets (RASTS) toegg pratans). Anaddtiond five
o theaigind patiapenished deveopad symptoms and immundlagic findings competile with possbile cooupetiondl aghmafromeny
protein exposre

Onthebessdf theseddia NIOSH investigetors have determined thet aheelth hezard continued to exst anong employess o the
Souxpreme Egg Produds plart in Soux Canter, lowa, fram cocupetiond expoaureto arbomeegg praiein. Recommeandationsto
redice expoaresto egg pratan, and for sreening of at-isk warka's aremedein Sedion IX of thisrgpart, andintheengineaing
contrd techndagy repart which wes provided to the compery in Uy, 1987.

KEYWORDS SC 2017, poultry and egg processing, egg jrotein, epg dust, oocupationdl agthmg, agrclergans iodideions add
gesss
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INTRODUCTION

Onduly 15, 1986, NIOSH recaived areguest from the presdent of Songtegard Foods Inc, toevdugte
oooupetiond expoauresto raw and dried egg produdsat Souxprame Egg Produdss Inc, Soux Canter, lova
Anintid stevist and wak-through urvey were condudied by NIOSH parsomnd on Sgatiember [0, 1986, A
combined medica and indugtrid hygiene survey was undarteken duning March 24-26, 1987, Each partidipart in
themedica dudy wesnatified of theresLitsof hisor her medicd examinetionson Uy 27,1987, A draft copy of
theengnesring contrd sLrvey wessat to theplant for review on duly 14, 1987. Aninteim report ummatizing
theresutsof themedicd urvey wesddtributed in Odiaber, 1987.

BACKGROUND

Thisreport desibesonedf threesmilar hezard evaustions condudied within the egg processing indudtry.
Hazard evdugionsweredso condudted at Edhaville Foods Inc, in Eshaville lova(HETA 86-447) and &
the Ballas Food Produds Compary in Zanesiille Ohio (HETA 86-461). Theselatter two dudesaetobe

reported sparatdy.

IN1986, NIOSH rdessed areport of ahedlth hezard evaugtion among workersat Souxpreme Egg Produds
Inc, in Soux Cante, lowa[1]. Thisplant processssup toamillion and ahdf raw eggsesch day, into powdered
whdeegg, powdared egg yak, and liquid eggwhite. Warkersat Souxprame Egg Produdswerecomplaining
o "adhmadike' symptoms indudingwheezing, shortnessof breeth, and chet tightness which they bdieved were
work-rdated. NIOH investigaarsdetleminad thet fiveworkersat Souxpreme Egg Produdshed devel aped
|gE-mediated cooupationd eshmafrom exposureto egg pratein. Thisdseese previoudy hed nat ben
desribadin theegg processing indudry. Reuitsof the sudy werereported in the Marbidity and Martdlity
Wekly Repart [2], rqrinted in the Joumd of the American Medicd Assodation [3], and publishedinthe
Amaican Jourd of Indugtrid Medidne[4] and the Joumdl of Allergy and Qlinicdl Immundogy [5).

Ondy 15,1986, rgresantatives of NIOSH and of the United Egg Producers Assodaion met in Ginannéi,
Ohio, todsoussthefindings of the hezard eva ugtion condudted & Souxprame Egg Poduds It wesagyead thet
theresLitsof thishezard evalugtion should bergdlicated, to detemineif the cocurence of five cases of
|gemediated cooupetiond adhmafrom egg pratain exposuresd thisplant wesanislaed inddart, o if
|gE-mediated cooupetiond aghmato eggsispresant amongwarkearsin other fadllities Thepresdant of
Sondegard Foods Inc, attended thismeding. Hereguested afdlow-up evadugtion of warkersa Souxprame
Eog Produdss Inc.,, who hed participeted inthe arigindl hezard evaugtion, and for NIOSH to conduct afurther
evironmentd assssamat of warker expoaresa thedlant, and to examine possbleevironmentd contrd
draegesto mnmizeworker exqposureto egg protein.

PROCESSDESCRIPTION

Ontheavarage gopraximetdy |.5 million eggsare processed eechwarking dey. Six samitraller hipmenisare
offHceded fram thel ceding dock areaito thewhole eggHineshdl warehouse areausing propenepowered farklifts

Theeggscomefromavaidy of sources but mog comefrom cagelaying oparaionsin Texes Arkansss ad
Missoun. Theeggsdsnaeavaidy of gradessncemod would nat gredeaut far spamake use Someare



dodrty withavaidy of metaid, and aharsare aradked or in bed condition because they havenat bean
rdrigerated. From thewarenouse, theeggsaremoved on the pelletsto theloeding and washing room for trendfer
by hend to egg weshing mechines: Thirty-9x egos(6X6 forméet) on ssparatars or flats areexamined and pleosd
ontheloedngdnuie Egosthat are aradked or broken areremoveed by hend and placed intheinedidletray, and
onesthet areovaly dirty but usshle are sorted anto another flat and st tothe prewesh area. The 36 eggsfrom
eachflat arepicked up by asaiesof sudion apsonanam and trandfared over to the conveyor gainginto the
wahingtund. Theeggstrad through thewadher wherethey are qoray washed with amixture of deiergart
compound andwater. Theddergant inuseduring thedudy wes"Best EggsHuUs' (mono(trichiioroH-etra(maono
potassum) didioro-paniastiazoneand anhydrous sodum metadllicate). Thewashwater isredraulaed
continuelly duing thefive-hour oyde and thesdlutionischenged during the 30minutedesnup period. After
pessing through adeenwee rinsg, the egpsare Jrayed with asanitizer containing icdneastheadiveingredat.
Thebrand nemedf therinse sanitizer wes"Bac-Siog" (butaxy monoether of polyaxypropylenepdyaxyetylene
dyad-iadinecomplex (providing 1. 75%ftitratzbleioding). Chlarineweasused previaudy, but thiswesthought to
bethesourced theamployess complaint; it wesdhanged. Theeggsthen pessover thecandling telewhere
they areaganexamined. Dirty eggsarerdumed tothe prewesh areaor sat through thewedher egain

Cradked or broken eggs aswil asthosewith visbleintarior gpats aretivoaninthe " nonadible’ contane.

Theflas or egg sgoaratar, arereumed to theflat weshing areafor deening and drying priar to being retumed to
theepg aplies Theflasarewashed with aprooudt caled "Simbd”. *Simbd” containssodium hydraxideand
dhloinged isocyarnetes

Theweashed and canded eggs pessinto the adjaoant bresking room on the same continuous conveyar. The
egosfdl into aconinuous drain thet gripstheegg, hddsand sspardesthe el and dropsthecontanisinioa
Sparating aup. Asthe oup pessesby, the gperator mekesadedson on thethoroughness of theboresk. If the
spaaiond ydk andwhiteisdean, the oparator letsthe cup pesshy, and theresLitant produdsareegg ydks
andeggwhites If thesgparaionisnat good ar theydk ishroken, the operatar mugt trip eech cupwhich sads
thewhdeegg product into anather sydem. Modt of theegg whitesare pumped to refrigerated Soragewhere
they areevaniudly loedad into bulk trucksfor trangpart to ather usars: Theegg ydk andwhdeeggsare
pedteurized and refrigerated before they aresant to the drying room.

Ligudwhdeeggsar ydksarepumpad tothedryingarea. Additivessuch as gy, powdered milk, com synup,
st, soybeen all, and Zalex 7 areadded diredtly to the sreem flow beforeit reechesthe high pressure goray
purp. Theliqudispumpad through four nozzesino thelargear dyingoven. Thewaer isevgporaied, and the
dryed produdt falsto thefloor of thedryer whereit ismoved by dhein and ber conveyar to asrew conveyor an
onesded theoven. Thedred mataid ispicked up by vaouum and trangported ovarheed toacydane
Spaator. Theproduct isremoved and pessad downto asfter inthepackegingroom. Thel2 aor o produds
thet can be producad are then wieighed aut into peckages and sedled for doragein thewarenouse priar to

dipmet



V.

METHODS

A.  ENVIRONMENTAL

FromMarch 24to 26, 1987, ar sampling was condudied inthe: trandfer room, bresking room, drier
aress peckaging room, warehouse, flat wedhing areg, and “inedidle’ digoosd area: Thesampling fooused
onthethreemodt goparent agantsin theworkplace thet could causeimitant resairetory symptomsor
oooupetiond agthma, nemdy, iodideionsand (aaid geses (HA and H,S0,,) from the sanitizer sdution, and
egg dug fromthe product theplant produces

lodcdeion Two aeasampeswaeadleded inthetrande room, using midget impingascontaning 20m
of NaHCO,. Oneaeasardewassmilaly coleded inthebreskingroom. Thesampleswaeandyzed
fallowing NIOSH Method 7903, using aDIONEX 2010 ion dhrometogrgph,

Addgesss Twoaeasampesweareadleded inthetrander room, and aneareasampleinthe bresking
room, uang slicagd sdlid sorbent tubes and andlyzed for aod geses (HO and H,S0,) fdlomving NIOSH
Method 7903, using aDIONEX 20101 ion drometograph,

Agosd mess Areatald and reqarable agrosdl messsamplesweare adlledted using tared, 37 millimeter
(mm), 50miaon paresze payvinyl dlaide (PVCO) filters Gravimdric andysswespafamed onthe
oolledted samples Theingrumentd predision of theweighing was 001 mg (NIOSH Method 0500) 6
For deemining theregairablefradtion, NIOSH Method 06800 wasemployed using danderd 10mm
nylongydoreswithaflowraed 1.7 litersper minute (pm)é Thissampling rate provides ogimum
adledion dfidency of dugt patidessrdle then 10 miconsindamde. Locationswhaesarpesweae
daaned aeoulinedin Teble 3.

Raen Pasond (reathing zone) and areatatd and resairddle pratein samdeswere adlledted on 37 mm
gassfiber filters and andlyzed for totd protein by theMiaoKjddhd method” Theregaradlefradionwas
ahtained usng gandard 10 mmnylon cydaneswith aflomaedf 1.7 lpm. Locatioswhaesampleswae
ahtained areoutlinadin Teble 4.

A buk samped dirty weshwater from onetrander lineweas aatained and andlyzed for totd pratein
concanraion. Buk samplesof diied egg metenidswered o aatained, and andlyzed for totd pratain
conogtration.

Aaddlagas Pesord and aeaar sampleswere adllected on Teflonfilters totd aerosal conoentration
ceamined gaimetricaly, and the samplesandlyzed far aerodllergen conoantration (ovaloumin,
ovoruoaid, and lysozyme) by RAST inhikition®

A aurvey wasaso conducted by NIOSH's Enginesring and Contrd Techndagy Branch, Divison of
Physcd Sdenoesand Engineaing, to gverecommendationsfar contrd of egg contaning dugsand mids
Thereeder isrefared to thet report™ for ddalsof thesunvey.



B. MEDICAL/ERDEMIOLOGIC

Wehed previody deved oped aquesionnare thet wes sansitiveto identify employees with oooupetionel
asthma® Wesugoadted aregoondant might have oooupationd aghmaif hear shereported expaiendng
withinthe preoeding month onedf thefdlowing: wheezy ar whidling regairaion, gaisodesof Sortnessof
bregth, andlor chedt tightness and the symptoms ooourred fdlloving Spedific adiviies or expoaresa
wark; and on daysaway franwork and on vecation, symptoms ooourred lessfrequently or nat a dl. We
atempted to adminide thisquesionrareto evary partidpent inthe previoushedth hezard evdugtion a
Souxprame Egg Produds Inc. Toward thisend, amonth prior to thefalloa-up medicd survey, we
meiled thequestionnaire to eech former employeewho hed been apatticpent previoudy. Aswl, duning
thefdloa~up fudy, weadminiserad thequesionnaireto eech of thedill curant employesswho hed
previoudy partiapeted. We datained completed questiomaresfrom 30 of 31 curent employess ad
from 27 of the63 former anployess

Toidentify theunderying pethophysidagy of positive resoonses we condudied medicd examingionsdf a
b of respondents who reparted aghmedike symptomswiich they bdieved wearetampordly rdated
toworking a Souxprame Egg Produds Inc. Among former workers many hed moved out of theareg,
o hedldt nofawardng address Therdiare, we datained partidpetion from only threeof thosefomer
employess Wedso Hetted 22 of the currant eamployess 8 with symptoms (chet tightnesswith
shotnessof bregth, andlor wheezing) tempardly rdated towark, 11 with nonedf thesesmptoms and 3
addtiondl persons sHedted because of resultsfrom the 1984 sudy. Ningtean (86%0) of thecurrant
aemployessHeted, agreed to patidpetein theseexamingions Thefdlow-up medicd examingtions
congdad o thefdloming

(D A physdandatained amedicd history and examined esch paridpant. Sheweshlinded tothe
quesioarereponsssand theresutsof dl ather examingions: Sherendered an opinion, besd
upon her dinicd examingion, whether theexamineehed asthmag, and if o, whether theasthmawes
oooupetionel or nonrocoupetiondl. Shediagnosed cooupetiond esthmaiif her dinical higtary diaited
s/mptomsasautined above Shedagnosed nontoocoupetiond aghmaif therewesaprior
physdansdagnoasaf asthma, preceding emdoyme t; o if therewes ahistary suggestiveof
aghmg, and thesymptomswerenat tampordly rdated towark. Shediagnosed initant resairatory
s/mptamsif animitant exposrewas essly identified by thesugedt, symptomswerepresart onlinitial
eqoare s/ympomsganadly begenimmediatdy with equosure andintensity of symptoms
gopearad by hidary to cordatewith conoantration of exposre. Shenated inher dinicd evaugtion
repart, thet meny of theindividuels considared possibly to have cooupetiondl asthma, might be
cetamined to have nonrocoupetiond esthmaar imitant symptoms, depanding ontheresUits of the
pumonary fundion essessmantsand theimmundagic teding; and convarsdly thet meny o the
individuels considared possibly to have non-oooupetiondl agthmaar initart symptoms might be
Otermined to have cooupetiondl asthme, depending onthereaLitsof pulmonery andimmundogic
teding
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Sarometry wes paformed toward theend of thework shift using an Chio Medicd Modd 822 dry
ralling sedled goirometer atached to a Jairatech 220B dedicated computer. If therewasevidence
o any donamdity on garometric examingion, the partidpent wasrejuested to reum thefdloning
moming, preghift, for another pulmoneary fundion deaminetion. Wereguired asevidence of
pumonaty fundion test donomrdlity, afaroed eqairatory vdumein anessoond (FEV) lessthen 80
percant of predicdied, aforoed vitd capeaty (FVC) lessthen 80 parcant of predicted, or en
FEVIFVCrdiolesthen0.7°

Reek exairaary flow rates (PEFRS) ware messured sidly, usng Whight's portale mini-peek flow
maes evay threehourswhileavakefor onewesk. Threeexhdaionswererecorded eechtime,
and themaximum of the three wes acogpted asthe PEFR daamingion. Any wheszing, Sortness
of bregth, or chet tightness expariencad concurrently with eech FEFR detlemingion was do
rgoarted. Wediagnosad apartidpant to have"symptométic branchid Ihlity” if the difference
betwean the minimum and themaximum PEFR on & lesst oneday exosadad 20 paraart of the
day'smaxinum PER ° and he'shereparted wheszing, shortness of bresth, or chet tightness at the
timethe PEFR reeched the cily minnum

Skinprick tetswereadminidered and seum pedficlgE levdswere mesared by the RAST
mahodtoapend of egg dlagans induding commerdd eggwhite, yak, andwhdeegg resgants
(prick tests Hdllige-Stdr (HS), Soakane WA), extradts prepered from factory powdered eng
white, yak, andwhdeegg (prick tedsand RASTS), and theegg fradtions conelbumin, ovelbumin,
lysozyme, and ovomuocoid (prick tetsand RASTs SgmaCo, S Laus MO). A shinprick tet
wascorddared podtiveif thewhed dameter mesared & leedt threemillimetersgreter thenthe
sineconird, and thehidamine contrd waspodtive. RAST resitswereexpressed as counts per
minuteof 1254 abded anti-IgE bound to dlergantooeated discs and weareconddered positiveif the
tests syrabinding was more then three danderd deviaions above the meen of non-exposd
leboratary conirds: Tatd saum IgE levdsweare messured by radiammuncesssy. Thename
rangewas|OH25 Inemationd Unitsper milliliter 1U/m), whereonelU equds23mg.

Skinprick tessweareadmindered toapand of commonarbamedlergens induding dueyess
regweed, imathy, cat hair, housedu, dtemaria, homodendrum, and housedugt mites
(Hdliger-Sar). Neggtiveand postive contrd skin testsinduded phogohete buffered dineand
higaming regpedtivdy. dinicd aopy wesdeermined by apostiveregponsetotwo or mare
commondlagas

From prior expaience™, we devegped Survey-besed diagnodtic aritaiafor prabeble’ and "possbleeng
aghmd', posshlenon-oooupetiond agthmg, and possbleimitant regairaary symptoms: Theeare
ammaizedin Teble 7 and are destribed asfallows

@

Praoebleegg adhmd’: Wedassified apatiapent sshaeving proeble"egg e’ if (8) heldhehed
gymptoms as desribed ebove, uggedtive of coaupetiondl asthma, (b) the sarid peek flow rete
messramatsdamondrated symptométic bronchid lahllity on et lesst oneday, and (C) therewes
evidencedf Igemedided dlagy toegg praan, i.e, therewesat leest onepositiveprick tes or



VI.

RAST toanegg pratein. Thisddfinition patentidlly misdassifiesindviduelswith “eggresthmel’, who
duing thecoursedf the onewesk Survey, ware nat exposed to the stugtion(s) which typicaly
predipiteted ther ethma It d<o patentidly misdessfiesindividueswith severeand urremitting
lbronchooondridion, whosearwaysdid nat sufficently dilaeover thecourseof thesrnvey, to
demongratea20%ldhlity onany onedsy. Wethaerdaredassfied asshaving “prooeble
eggrashmd’, partiapentswio hed compatible symptoms and evidence o dlagy to egg pratain
(aiteia(g and (¢) dove), who hed ahigary of physadandiagnosad aghma, or whoweretsking
medicaionsfor tresmant of aghmat thetime of our Snvey.

(@ Posbeegathmd': Wedassfied apatidpent ashaving posshieegg ashmd’ if heldhehed
s/mplomsuggestive of cooupetiond athmaand evidence of IgE-mediated dlergy to egg pratain,
but said pesk flow deeamireionsdid nat yidd evidence of symptaetic brondhid lablity over the
courseof our onewesk suvey. Theadosencedf edeguste PEFR datafor andyssfrom apartidpent
wastrested asequivaent to adequete but necetive deta

@ Possblenonoooupdiond eshmar Wedassified apatidpent ashaving posshle non-oooupetiond
aghmaif hedhehad symptoms sugpestivedf esthma, goparently unrdated towork; he'ehed
s/mptometic brondhid lahlity on sarid PEFR deteminetion; but he'shehed no posiive prick testsor
RASTstoeyg protdns

(4 PRosbeinitat regaratary symptons: Wedassfied apatidpent ashaving posshleinitant
rearatory symptomsif helshe hed gpisodic wheezing, andlor shortness of bresth and chet tightness
goparently unrdaed towark; heldhedid nat heve symptomitic brondhid Iability on sarid PEFR
Odermingtion ar gave usinaUifident detato andlyze: and helshehed no positive skin prick test or
RAST toegg pratans

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evduation aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexpposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advere hedth efeds Itis however, important to notethet
not dl workerswill be pratected from advierse hedlth effedtsif thar eqposresare maintained bdow theselevds
A sl paroantage mey expaience advarse hedth efetsbecause df individud ausogptibillity, apreexising
meadicd condition, andlor ahyparsansitivity (dlergy). Inaddition, some hezardous Sdanoes may adt in
combingtionwith ather warkplaoe expoaures thegenard evironmant, or with medications or parsord hebitsof
thewarker to produce hedth effedsevenif the cooupationd exposresarecontrdled a thelevd sstby the
evdugtionaitaion Thesecombined effedtsaredften not conddared intheevdugion aitaia. Also, some
subdances are absorbad by direct contet with the skin and mucous membranes and thus patentidly increesethe
ovadl expoare Hrdly, evdugion aiteiamey drangeover theyearsasnew infonmetion onthetaxic effeds of
anagat becomeavaldde



Theprimary sourossof evironmantd evauetion aitaiafor theworkplaceae 1) NIOSH Recommended
BExpoareLimits(RELS, 2) the Amaican Confarence of Govemmenid Indutrid Hygienigs (ACGIH)
Threshdd Limit Vaues(TLVS,2 and 3) the U.S Departmeant of Labor, Oooupationd Sofety and Heelth

Adminigraion (OSHA) Pamissble Expoaure Limits (PEL9.2 Often, theNIOSH RELsand ACGIH TLVs
aelowe then thecoregponding OSHA PELs BathNIOSH RELsand ACGIH TLVsuaely arebessd on
morerecat informetion then arethe OSHA PELs The OSHA PELsaso may berequired to takeinto aooount
thefesdhility of contrdling exqposuresin vaiousindgrieswharethe aganisare usat the NIOSH recommeanded
dandards by contrad, arebesed primarily on conoamsrdaing to the prevention of cooupetiond diseese In
evduaing theexpoarelevdsand the recommendaionsfor reduidng theselevdsfound inthisrepart, it houd be
noted thet indudry islegdly reouired to meet thoselevel spedified by an OSHA dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 8- to 10-hour workday. Some substances have recommended shart-term exposurelimits (STEL ) o
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-temexposres

A

lodiceios

Thereareno goplicale exposre dandardsfar arbomeidoddeions The OSHA PEL for expoareto
iodneis1 mgh? ssatimeweghted average (TWA). TheACGIH TLV far exposretoiodineis1
myi? asacsiling leve, not to beexcesded & any time: Thareisno NIOSH REL fariodine

lodinevgpor isimitant and comogve: Inhelation of iodinevepor lesdisto excessveflow of tears(gaiphora),
tightnessin thedhest, sorethroet, and heedeche™

Addgeses

TheOSHA PEL and ACGIH TLV for exposreto HCL is 7 mg/n? asaadiling levd, not tobe
excedad @ ay time Thereisnat aNIOSH REL far HCL. Inhdation of HCL may causetiroat
imitation, geetritisand drvonic brondhitis

TheOSHA PEL, ACGIH TLV and NIOSH REL for H,SO, aredl
I gt ass TWASs Exposureto H,S0, may causetracheo- brondhitis inflammetion of themouth
(dometitis), conjundiivitis and geetitis™

Thesampling and ardlytical methodsutilized in thissiudy were those recommeanded for usswhen ssmling
thear for theioding HCL,, and H,SO, inagessousdate After thecontaminentsare adledted inaliquid

o sorbat media agpadficioninthedesorption slution isquentified. Thegessous conoantration isthen
cdouated, essuming thet the detedted ionisreresantative df thetotd mdeclle Hovever, duing thisstudy
the detection of adificionscannat be usad to caaulate beck to ges conoantration because the edificions
aepat o adffeet mdede Sncethareareno dandardsfor hdlogen arganic complexeslikethose
usdinthisplart, agraght-fowad intapreiaion o thereautsisnat feesble



A worg case goproechwould beto condder thet dl of the contaminantswerein agessous date and thet
thar effedsareadditive Thisconogat hessomemaitinthet thesedhamicdsdl havebeenownto
damordrateimtant-typesymptoms Thisgoproech, which isdso suggeted inthe ACGIH Threshad
Limit Veueshooklet for 1987-88 utlizesthefdloning famua

Ci+ G+ G=1
T, T, T

whaeC, = conoardiondf damicd
whaeT, = TLV fordhemicd

Astheformuaimgplies if thesum excssds ang, the calauliatied "mixture” TLV heshbeen excesded
Aaoxd mess

The OSHA PEL for nuisance dugtsis 15 mgfin? for totd dugt and

5myint for theregarddefradion. TheACGIH TLV for tatd nuisancedust in 10 myfi?. Excessive
conoatraions of nuissnoedugsin thewarkroom ar mey saiaudy reduce vishlity, may causeurdlessant
depaogtsintheeyes ears and nesdl passages (Partland camant dust), o causeinjury to theskin or muoous
mambranesby chemicd ar medhenicd adion par sear by therigorous kin deensing proosdures
necessary for thar removd.

Poandug

Thereareno oocoupdiond exposure dandards o recommendations oedific for egg dug, and no sandard
for arbomedud of arganic arigin.: Conssouently, the only warkplace exposure sandard gpdlicedleto the
pratein and aerodllergen concantraions messred inthis gLy isthet for arbome nuisance dug, which by
adintion heslitieadveredfett onthelungs Asnated by the ACGIH, however, thenuisancedugt
guddinesarenat meant to "gaply to those ubgtanceswhich may causephysdagicimpanman a lowver
conoarirations, and for which threshad limitshave nat yet been recommendied' . Exposureto egg pratin
mey leedtosastization. Allegic reedtionsmey developin sansitized persons subssquantly exposed toeng
pratan. Senstizad personsmay reect to dlergensa low concantrations and the responsss may bedose
rdated TheACGIH TLV for subilisns apratsdlytic ezyme, thus adud of agenic anign, illudretesthe
orde of megnitudeof thedust leve thet may benecessary to pratect theworker from reairatory
sargtization TheACGIH recommeandsaailing limit of 0.06 ugin? for pratedytic erymes of Badllus
atlis®



VII.

RESULTS
A.  ENVIRONMENTAL

Of thethreeaeasamplesfar iodideions (Teble 1), iwo werelessthen thelimit of detection (0025 mg/in)
and onewas 0028 mg/n?. Thethreeaeasamplesfor HCL conoantration ranged from 0008 mg/in?in

thebresking room, to 0.030 mg/n? inthetrangfer room (Teble 2) with an average concartration of 0.020
mgih?. All threesamplesfor H,S0, wearenon-detedtzble a alimit of detection of 0.044 i (Teble2).

Thesx aeasamplesfor totd aarosdl messconcantration (Table 3) ranged from 006 mg/n® onthe
mezzanirenear thenaw dyer, to 22 mgnt inthe peckeging areadf thenew dryer with an averepeof
0.77 mg/n?. Thetwo samplesadllected inthe bresking roomwould reflect an aarosdl rather thenadugt
expodure Theavaragetotd aerosdl messconoantration for thelresking roomwas 0.88 mg/in.

Thefour areasamplesfor regirable agrosal mess conoantration ranged from 0,08 i inthe peckaging
room of thedd dryer, to 0.16 mgin inthedd dryer roomwith an averageof 0.09 mgin.

Rersond expoaresamplesfar tatd protein conoantration (Tale4, 14 samples adlledted) ranged fram
non-odtedtable (andlyticd limit of detedtion of 0.10 mg/n) to 0.78 g in thetrandfer room; and from
0.16t00.18 mg/im? inthelresking room. Oneparsond samplefor thedryer operator was 039 mgin?.
Onesamplediiained duingasmuaion of thedeaning of adryer wesnondetedale Two persond
samplesfar the packaging oparatar were 063 and 26 mg/in®® Oneparsord samplefar theinedide
digoosd oparator was 018 mg/n'?.

Areasamplesfor totd and regairadle pratein concentration (Table4) ware non-ddiedteblein the mezzanine
aead thenew dyer, adinthe peckegng areadf thedd dryer. Mesared tatid and resairddepratein
conoanrations near thedld dryer were0.39 mgfi® and 048 mg/in'?, reoedtively. MeesLred totd and
resaireble pratein conoantrationsin the peckeging areafor the new dryer were nontdetedtdleand 0.37

mgi?, regoedtively.
Buk samdlesof theegg products produocsd a the plant messured 2810 43% pratan (Table ).
Thesampled dirty weshwater contained 19 mgimi of pratan (Tale5).

Thedght parsond eqposure samplesfor ovalbumin ranged from 68 ugin in the lresking room to 183
ugi® for the dryer deaning Smulation; ovomuooid concantration ranged from non-otedizble (. O gy
limit of detection) in thelreeking roomto 113 ugi? in thetransfer roo; and lysozyme concarntration
ranged from non-detectable (003 ugyi® limit of detedtion) to 35 ug? inthetrandfer room (Table6).

B. MEDICAL/ERDEMIOLOGIC

Daafar eech patiapert inthefdlon~up aurvey waresummaized intebular fomin theintaim report
distributed in October 1987. Weddemined thet one participart in the study hed *prabebleegg esthnd
by aur arvey-besad aitaia(@mmaizedin Tadle 7). Hiscasehidary fdlows ThelD number
caresponasto the detatebulated intheinterim repart.



VIII.

ID 706: Thispartiapent hed been employed a Souxpreme Egg Produdsine. for gopraximatdy
threeyearspriar to our Srvey. Hehed atwo pedk-year higtory of amoking. Hehed bemn
dagnosd to haveadhmaby aphysdan gopraximetdy five monthspriar tothisaurvey, ada the
timedf thesurvey wasusng an gangarineinteler dally. Hedmed any family hidary of dlergy. By
questionnaire hergparted having begun to exparience dhest tightinessand wheezing oot oneyesr
prior tothissurvey. Thisherdaed to oedfic adivitiesat wark. Hissymptomsoocurred less
frequently on daysaway framwork and onvacations then on daysa work. Hereported
oocesond neszing a wark, and cocesandl itdhy, watering or teating eyeswhileat wark. Hewes
not apatidpart inthefalon-up examinaions condudted during the arigingl sLrvey (in 1985) a
Saupreme Egg Produdsine. Theexamining physidan nated marked rhinamheg, and dight
wheezing on degp bresthing with mare merked wheezing on foroad exiration. Basad ypon his
dinicd higary, theexamining physidan conduded he hed praetle non-oooupetiond esthmg, ad
prabelle cooupetiond conundivitisand Snusitiseyeexpoareto powdared eggydk. His
pumonary fundion tests (foroad gairametry) werenommdl. HisPFEFR deemingtions
damongrated only oneday duringwhich hehed bronchid lebility greter then 20 peroart (Higure ).
Hereported having expoaLreto egg produdsondl seven daysteted. Hewasusing aninheationd
gangphvinepreparaion ondl daysfar which hegave uspeek flow ddemingtions Hehed
pasitive skinqarick teststo conallbumin, ovalboumin, ovomucaid, lysozyme, and HSegg yak. Hehed
onepostive RAST toovomuoad. Hehed no positive skinjaridk teststo commonarbome
dlergas Hisssumtatd IgE levd wesnommd. A smear of hisnesd dschargedemongirated
numaousecsnophils and aconundiva smear demondrated afew ecsnophils

Thaeweresx patidpantswhowearedassfied ashaving "posshle’ eggathma  They dl hed symptons
on quetionnaire competiblewith cooupationdl asthme, and & leest onepositiveskintes ar RAST toeg
praens Hved thesx hed bean as/mptameticinthefird dudy. Thegxthwesprevioldy identified asone
d fiveaignd casssd "eggadhmd’. Threedf thefivehed been patiapentsintheaiging fdlon-up survey,
and thushed previoudy hed ther skin te'sreedtivity and RASTsto egg pratdnsdetemmined. Al threehed
previoudy bean skintest and RAST negetive: Thesixth partidpent with *possible’ egg asthma whohed
previody been diagnosadinthefirs Souxprame Egg Produds aunvey, to have lge-mediated
oooupetiondl asthma, hed osssad eploymant gopraximetdy oneyear prior tothisfloa-up aurnvey. She
hed branchid lahlity onfour of seven daysof PEFR deemingtions(Figure2). Shewas howeve,
a8/mptometic throughout and thus nat identifisble as ather addfinite or proloeble case of cooupetiondl
aghmaby our ridt ddiintion. (Our dridt dfintion required pumonary symptoms ssthe PEFR reeded its
daly minimum,) Shewesdassfied asaposshle case of cooupationd asthme, snceshehed compdtible
g/mptomsthet weretempordly rdated towark, and shehed ten positive skinHarick teststo egg produds
and four postiveRASTS

DISCUSSON

Theaigrd intent of thishezard evdugiion, pusthesmilar hezard evalugtion condudied & Edhanville Foods
(HETA 86-447) and the Bdlas Food Produds (HETA 86-461), wasto atempt to replicate the arigine
Souxpreme Egg Produdss Inc. dudy (HETA 84-163-1657) and ddemineif casssof Igemediated

oooupetiond esthmadueto arbome gg expoares could befound dsenherein theegg processing indudry. An

addtiond god of the Eshaville Foodshezard evaugtion westo deeminethe prevdence of Igemediated



ocoupdiond athmadueto egg expoaresa aplant where eggsware broken and separated, but nat dried. We
have demondrated thet Ige-mediated cooupetiondl aghmaispresant & eech of threeegg processing plants
wharewe have conducted hezard evaugion surveys and with longitudingl falloa-up, we havefound additiondl
cassd "y aghmd’ among employess of the Souxpreme Egg Podudsplart. Webdievetheevidencetobe
indigoutadle, thet therisk for Igemediated oooupetiond adhmaamong eggrexpossd worke's isgenardized
within theegg processing indLetry, and nat juet limited to the ane plarnt thet westhe ste of aur initid evaugtion
Overdl, by plat, the prevalence of egg asthma(by resridive case aritaia) vaiesfrom fiveto ten paroart. By job
dasdficationwithin plart, the prevdenceisashigh as 33% (among candersa the Eshaville Foods plart).
Woarkersexposad bath to liguid aerosdls of raw eggs aswel asto dried egg produdts develop Igemediated
oooypdtiond ashmarfrom egg expoares

Employess expoaretoiodideions HC and H,SO, werewel beow any recognizad exqpoareguiddines The
word posshle exqposure soenaio, congdaing Smultanecus expoaureto the three contaminents, canbe calaulated
asfdlowsfronddain Tddelad2

Highet Bvdution Qitaia
Congatration (ACGIH-TLV)
(myi) (mgim)

lodine 0.028 I

HCL 0.030 7

H,S0O, non-detected 1

0028 + 0004 +0 =0032

If theguidence vaue exossded ong, the exqpoaurewould be consdared patentidly hezardous: Snceitiswl
bdow thisvaue itisunlikdy thet theexpoareswill cause advarse hedth efedsunlessthese sUtanoes are
paying ardeinthesangtization proosssar if anindvidLd isparticulaty sanstive

Totd and reqaradledud (aarosdl mess) exposreswaredl bdow goplicahle recommendaionsand dandards
For coresponding samples regardbleaarosdl messlevdswearemuch lower thentald aerosdl messlevels
BEvdusting theemployess expoareto tald and resairddle pratein and aaradlergens (ovabumin, ovomucald, and
lysozyme) isdifficuit. Thereareno oooupationd expoaure dancards o recommendations gpadific for egg dust.
Egg praanscan causedlagicreedions: Thus thenussnoe dud recommenddionsarenat godiceble Contrd
of oooupationd ashmaamong egg exposed warkarswill require acherenceto exposurelevelsthet aemaore
resridivethen thedosest prevailing gandards

Thissudy demondraed the presence of arbame pratlensand agrodllergansin aesswharebath wet and dry
processeswere baing paformed. Expoauresto egg pratain can ooour asaconssguence of agrosdlization of dirty



egg weshe water whichwas shown to contan up to 19 mg/iml of pratein. Candersgopear to bemodt heavily
uyjected to the deam exposresfrom egg washers: Expoauresto egg pratain dust can ooour & thedryingand
peckaging oparations Thedied egg produdts contain 2810 43% pratein by weaght.

Althoughtatel arosal conoaniraion waslow (096 mg/i? on asampletakenin thetrandfer room), thissample
hed the highest conoantration of ovomucaid (113 ug/in). Thesamplewith the highest totd agrosol concarntration
(14 mg/n?), aparsond sample cdllected on the peckaging operetor, hed no detedteble

lysozyme Thus it gopearstiat totd agrosal conoantration doesinat adeguiatdly reflect expoaLreto goadfic
agodleges

IX. RECOMMENDATIONS
A. BEnviromatd

Recommendationshave previaudy been medethet are goplicableto contrdlling arbome egg exposuresa this
pat. Thesereocommendeionswearecontained intherepart of thefird hezard evdugtion, where"egg ashmd’!
wasfird identified [1], inthecortrd tedhnalogy repart wiitten in suppart of thefdlow-up evduetion
Souxpreme Egg Propdudts (HETA 86-446)Y, intheletter fdlowing theinduetrid hygienewalk-through sunvey
a Bdlas Egg Produds and intheintaimrgpart of themedicd urnvey a Bdles Egg Produds Thefdlowing
recommencetionsare complled verbaim from these arigindl sources

Oaoupetiond expoaures can be contrdled by the gpdlication of anumber of well-knoan prinaples induding
engneing meeares wark pradices and parsond pratedion. Theseprindplesmay begoplied & or neer the
hezard source, to thegenerd warkplaceenvironmant, or & the paint of ocooupetiond expoareto indvidlas
Contrdsgoplied a the source of the hezard, induding enginesring messures (meterid subdtitution,
prooessienuipmant modification, isdlation or autometion, locd ventilation) and work predtices aregengrdly the
prefared and mogt efedivemeansd contrd bathintams of cooupetiondl and evironmenta conoams
Contrdswhich may begpplied to hezardsthet have escapad into theworkplace envirommeant indudedilution
ventilation, dugt sppresson, and housskegaing. Contrd mesaLresmey dso begoplied near individud workers
induding theuse df isdlated contrd rooms isdlation boaths freshar howe's improved work pradtioss ad
persond pratediveequipmat.

Ingenard, acombingtion of the above contrd meeaLresisrenuired to provideworker protedtion. Processand
warkplace monitaring devices parsond exposure monitaring, and medicd monitaring areimpartant medhenisms
far providing feecheck concaming dfediveness of theconirdsinuse. Ongaing monitaring and maintenence of
contrdstoinaure proper useand oparaing condtions and the education and commitment of bathwarkesad
menegamant to cooupetiond hedth aredoimportart ingredients of acomplete, efedtive, and durddlecontrd
progam.

Theeprindplesd contrd goply todl stugtionsbout therr optimd gpaicaion vaiesfrom casetocae A
dsousson of theprabebleexposresources sswl asthegoplication of theabove prindplesaredscussadinthe
fdloning sedtionsfor eech processng aea



Trander room: Vishleagrosdl excgped fram thefreshly weshed eggs from theconveyar etranceand exit tothe
weehe. Sncethewashweter iscontamineted by broken eggsand isredraulaed for thefive-hour produdion
run, thismis mey beanimpartant sourcedf expoareto g pratein. Thebresking roomismantained under
podtivepressre Thaeforg any mist generated during egg breeking escapestirough thetrandfertoresking
windowsinto thetrandfer room. Thecontrd drategy addressssthetwo mgior aarosdl souroes (thewesher and
thetrander window) and theladk of fresh ar aupply tothearea

Although the hdlagen (dHlaride ar iodide) ionsin the egg weshing areado nat gopear to bethe cause of the
aghmetic symptams the ventilation sysem fram theweshing mechines could be connected diredtly to aroof
mounted fan. Thiswould providemare posiiveramova o thedecontamingion mist.

|dedlly, dl themigt sourcesin thebreeking room could be contrdlled, thus dimingting the trandfientresking
windowsasan expoaresourcefor thewarkasinthetrande room: Becausedf thedifficuity invalved in
aocomplising completecontrdl inthe bresking room, exteust hoods should be plaoad diredtly abovethe
trandaresking windowsto contan thear leaving thelresking room

Toprevant locdized cddhat goats and to avaid dreits theair edheuted from thetrandfer room should be
rglaoad with deen, tempared ar. Thismeke-up ar should be didributed within thetrandfer room. Torecave
themaximum bandit from thisdeen ar, it should beintroduced diredly bovethe cander and loedar work
ddionsinthefamof alow vdoaty ar sone.

Breskingroom: Thecontrd drategy for thelresking room hesthreedamants minmizing thegangaion of
eggroontaning aarasdl, containing theescgpe df the genarated agrosdl, and diluting any agrosdl thet may excgpe

Theay bresking mechines ulilize compressad ar to removeegg dlsandiar ydk. Pressregaugesshoud be
ingdled on eech medhineand the pressLirereduioad to the minimum necessaty to acoonplish thettask of Sl
andlorydk ramovd. Vetui typenazdesareavalddewhichuseasdl quentity of compressed air toinduce
maionof theambiet ar. Thistyped nozdegpaaesa much love pressuresresuing inmorear movamat &
lowver ar vdaaity, thereby reduding the prabetallity of etomization, and loveingnoselevds

Theayg bresking mechinedhoud beendossd assmuch asposshle Lacd exnand vattilation inthebresking
room should be provided to contain themist generated by theegg bresking mechines: Exhaugt hoodsshould be
ingdled ove thetrandfer roomwindons Torecavethremaximum bandit from thedeen mekeup ar, it Soud
beintroduced dredtly abovethe bresking mechinegparators

Packaging gpardions: The padkaging oparationislabor intensive, requiring repetitivelifting of filled boxesand
many depsfor thecompleion of eech peckage. Severd dust sourceswere dosarveed duing the oparation: 1)
thesock fill goout; 2) thegpen begsduring filling & thefill goout and duing weighting onthescde 3) thegpen
supuscontaing besdethescde and 4) thebeg asair issqueezed aut in preparation for tying dosadl Locd
exhagt vartilation shoud beprovided a dl pantsof trandfer of dried produt, to contrdl dugt duringfilling
gpaaios Thedsthargeframaroof mounted exheud fan houd beawvay fromdl possblear inesto prevart
remtranmat of eggdud. Thissysam should adequetdy protet workersfrom lage quantities of egg dud, but
will nat pratect the sanstized worker fram exposuretolow levdsof egg dus.



Theopaaarspatantid dugt exposaures can befurther reduoed by better utilizng thefresh ar suply intothe
peckaging room. Theexiding freshar duct should berediredted to an airsoreen located ebove the gparatar's
primery wark daioninfront of thefill goouts

Dryas Itisrecommended thet asaminimum, dugt-exposad gpardarswear aNIOSH-goproved dugt and mist
regaraor duing deaning of thedryer. Eployeesshould beindrudted in the proper useand care of reairators
aspat o anoveadl rexardor program.

Dug-exposad employessshould beindruded nat to blow thar dathes off with acompressad ar hose
B. Medcd

Bvay worker with ashmardaed toworkplace exposureto egg pratans should be offered awork essgnment
thet will minmizeinhdlationd egg exqpoare Eachwarker $ould beasssssad by aphysdanconvasat inthe
menegamant of theagthmetic petient, and recave gplimd thergpy for trestment of aghmay

Eachworker who devd gps gpisodic wheezing, shartness of breeth, andlor chet tightness, or ather symptoms
competiblewith aghmg, shauld beevdugted for warkplace rdded esthma Thediagnodsrenuiresacompetide
higary, with documentation of reversblegaisodic arways aogrudion. If cooupetiondl eshmaisdiagnosed, then
the preosding recommendaion would goply.

Rasonsinwhom IgE-mediaed hyparsansitivity resdionshave been documented should nat recaive
immunizationswith veodnesgrovnineggs Suchvaoanemcet likdy to bedffered to an adlit istheinflueza
vaodre Yédlow fever vaoaneisdso menufadured in eggs and would be contraindicated.
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XII. Distibution and avallaility of report

Copiesdf thisrepart are curently avalable upon repuest from NIOSH, Divison of Sandards Devdopment ad
Tedhndaogy Trande, Rubdications Dissaminetion Section, 4676 CaumbiaParkway, Gindnneti, Ohio 45226.
After 0 days therepart will beavaladlethrough theNationd Tedmicd Informetion Savice (NTIS), 5285 Part
Royd, Syingfidd, Virgna22161. Infometion regardingitsavalatlity through NTIS can bedatained fram the
NIOSH Pudications Office a the Cinannati eddress Copiesof thisrepart havebeen st to:

1 SouxpremeEgg Produds Inc, Soux Canter, lowa

2 NIOSH, Regon VI

3 OHA, Rgan Vil

4. Grading Branch, Paultry Divison AMS U.S Depatmant of

Agiautue Weshington, D.C.

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theempoyerina
prominent place accessbleto theemployessfor apaiod of 30 cdander days



Table 1
Area lodide Ion Sample Results
Siouxpreme Egg Products
Sioux Center, Iowa
HETA 86-446

March 26, 1987

Sample Description

Area Job Description/Location Time VoTume (m] Iodide Ion Concentration (mg/m3)
Transfer Room Candl ing area-line No. 3 0822-1149 0.21 0.028
Transfer Room Loading area-line No. 4 0823-1148 0.21 ND
Breaking Room Breaking machine-1ine No. 3 0825-1143 0.20 ND
OSHA* 1.0 THA (as iodine)

Analytical Limit of Quantitation: 0.0) mg/sample [approximately 0.05 mg/m3)
Limit of Detection: 0.005 mg/sample (approximately 0.025 mg/m3)

ND = Non Detectable Concentration

* = Evaluation criteria is the Occupational Safety and Health Administration (OSHA) permissible exposure 1imit

(PEL) as a time-weighted average [TWA) concentration.
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Table 2
Area Acid Gases Sampling Results
Siouxpreme Egg Products
Sioux Center, lowa
HETA 86-446

March 25, 1987

Sample Description Acid Gas Concentration (mg/m3)
Area Job Description/Location Time VoTume {m<) HydrochToric Acid Sulfuric Acid
Transfer room Candling area-line no.3 0734-1526* 0.083 0.030 ND
Transfer room Loading area-line no. 3 0732-1526* 0.085 0.022 ND
Breaking room Breaking machine-11ine no. 2 0735-1528* 0.079 0.008 ND
7.0 {ceiling} 1.0 (TWA)

OSHA

Analytical Limit of Detection: for hydrochloric acid N.006 mg/sample {approximately 0.007 mg/m3)
for sulfuric acid 0.004 mg/sample {approximately 0.04 mg/m3)

MD = Non-Detectable Concentration
* = Samp) ing discontinued during cleanup
** = Eyaluation criteria is the Occupational Safety and Health Administration (OSHA) permissible exposure 1limit

as a ceiling or time-weighted average (TWA) concentration.
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Table 3
Area Aerosol Mass Sampling Results
Siouxpreme Egg Products
Sioux Center, Iowa
HETA 86-446

March 25-26, 1987

Sample Description Aerosol Mass

Volume Concentration {mg/m3)
Area Job Description/Lecation Time (m3) Total Respirable

Breaking room Breaking machine-1ine no. 2 0735-1528* 0.83 1.1 -
Breaking room Breaking machine-line no. 3 0750-1533 0.93 0.65 -

New dryer On mezzanine near hopper 0715-1533 1.0 0.05 -

New dryer On mezzanine near hopper 0715-1533 0.85 - 0.07
01d dryer On window ledge in old dryer room 0737-1545 0.94 0.31 -

01d dryer On window ledge in old dryer room 0737-1544 0.83 - 0.16
Packaging (new dryer) On sink near weighing station 0736-1549 0.99 2.2

Packaging (new dryer) On sink near weighing station 0736-1547 (.83 - 0.10
Packaging (old dryer) On shelf near weighing station 0853-1609 0.87 0.33 -
Packaging (old dryer) On shelf near weighing station 0853-1609 0.74 - 0.03

Analytical Limit of Detection: 0.01 mg/sample

* = Sampling discontinued during cleanup
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fable 4
Personal and Area Protein Sampling Results
Siouxpreme £gg Products
Sioux Center, Iowa
HETA 86-446

March 25-26, 1987

Sample Description Protein Concentration (mg/m3)
VoTume Area Personal

Area Job Description/Location Time {m3) Total Respirable Total
Egg warehouse On stand near warehouse doors 0720-1522 .96 0.14 -
Flat washing On beam over flat washer 0850-1607 .87 -
Inedible disposal Inedible disposal operator 0743-1532* .15 - 0.18
Transfer room Loader (boxes} - line no. 2 0737-1524* .82 - - 0.78
Transfer room Candler/loader - line no. 1 0738-1449* .74 - - 0.74
Transfer room Loader(boxes) - 1ine no. 6 0740-1540* .84 - - 0.38
Transfer room Loader (boxes) - line nos. 1,2, &3 0740-1526 .81 - - 0.46
Transfer room Loader (boxes) - 1ine nos. 1,3, &4 0744-1525* .79 - - ND
Transfer room Candler/loader - all 6 lines 0745-1527* .79 - - 0.54
Breaking room Breaker - line no. 6 0730-1527* .83 - - 0.16
Breaking room Breaker - line no. 5 0731-1530* .81 - - 0.18
Breaking room Breaker - line no. 4 0734-1430* .70 - - N.16
New dryer On mezzanine near hopper 0715-1533 .0 ND - -
New dryer On mezzanine near hopper 0715-1533 .85 - ND -
01d dryer Dryer cleaning simulation 1358-1421 .046 - - ND
01d dryer On window ledge in old dryer room 0737-1544 0 0.39 - -
Nd dryer _ On window ledge in old dryer room 0737-1545 .83 - 0.48 -
Dryer rooms Dryer operator 0810-1442* .66 - - 0.39
Packaging (both dryers) Packaging operator 0752-1445* N - - 2.6
Packaging (both dryers} Packaging operator 0730-1432* .64 - - 0.63
Packaging (new dryer) On sink near weighing station 0736-1550 .99 ND - -
Packaging (new dryer) On sink near weighing station 0736-1549 .84 - 0.37 -
Packaging (old dryer) On shelf near weighing station 0853-1609 .87 ND - -
Packaging (old dryer) On shelf near weighing station 0853-1609 74 - -

Analytical Limit of Quantitation: 0.10 mg/sample (approximately 0.10 mg/m3)

Non-Detectable Concentration
Samp) ing discontinued during lunch break.

ion
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Table 5
Bulk Sample Protein Results
Siouxpreme Egg Products
Sioux Center, Iowa
HETA 86-446

March 25-16, 1987

Sample Description Protein Concentration

Dirty wash water from transfer line No. 6 19mg /mt

Free flow dried whole egg solids 43g/100g
Free fiow dried egg yolks 37g9/100g
Dried egg yolks 349/100g
Dried whole egg solids 459/100g
Free flow dried whole egg solids 429/100q
Dried egg product 28g/100g

g = grams
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Table 6
Personal and Area Aercallergen Sampling Results
Siouxpreme Egg Products
Sioux Center, Towa
HETA 86-446

March 24-26, 1987

Sample Description Aercallergen Concentration {ug/m3) Total Aerosol
VoTume Concentration
Area Job Description/Location Type Time (51_3) ovalbumin  ovomucold 1ysozyme (mg/m3)
Transfer room Candler /1oader-1ine no. 5 P 0742-1524* (.81 107 113 3.5 0.95
Breaking room Breaker-iine No. 4 P 0739-1535* 0.7 6.8 0.06 ND 0.30
New dryer On mezzanine near hopper A 0715-1533 1.0 39 2.7 0.05 0.15
014 dryer Dryer cleaning simulation P 1358-1421 0.05 188 9.6 ND 6.3
Dryer rooms Dryer operator P 074-1434 0.83 132 47 ND 1.3
packaging {new dryer) Packaging operator p 0727-1437* 0.70 140 51 ND 14
Packaging (new dryer) On sink near weighing statfon A 0736-1550 0.99 108 53 ND 2.5
packaging (old dryer) On shelf near welghing station A 0818-1609 0.94 45 15 0.04 0.63
Analytica) 1imit of detection: {approximate) 1.0 1.0 0.03 0.01
P = Personal Sample
A = Area Sample
ND = Non-Detectable Comcentration

Sampling discontinued during lunch break
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Table 7
Survey-Based Diagnostic Criteria
Derived from Questionnaire Responses, Peak Flow Data,
and Immunologic Tests

Siouxpreme Egg Products
Sioux Center, Iowa

HETA B6-446

Possible Possible
Probable Possible Non-Qccup. Irritant

Egg Asthma Egg Asthma Asthma Symptoms
Work-related symptoms, YES YES YES YES
Symptomatic bronchial
lability YES NO YES NO
One or more positive YES YES [ (#] NO

prick-tests or RASTs
to egg proteins
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LITERS PER MINUTE

Figure 1

PEAK EXPIRATORY FLOW RATE
CASE NO. 6, ID 7016

Siouxpreme Egg Products
Sioux Center, Iowa

HETA B6-446
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LITERS PER MINUTE

Figure 2

PEAK EXPIRATORY FLOW RATE

CASE NO. 2

Siouxpreme Egg Products
Sioux Center, Iowa

HETA 86-446
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